A pooled sample of hair was divIded and portIons prepared for analysis by three washing procedures, to evaluate the effect of washing procedure on the subsequent traceelement (Zn, Cu, Mg) content. The methods selected were a detergent wash, a hexane-ethanol wash, and an acetone-ether-detergent wash. For all elements, there was a signifIcantdifference among the results after these wash procedures. MagnesIum content of hair was most affected by washing, containing less than half of the magnesium of the unwashed hair. The detergent wash removed the most zinc and magnesium;the acetone-ether--detergent wash removed the most copper. Our results indicate that the trace-element analysis of hair is sensitive to the preparation technIque and therefore is an unreliable source of information about trace-element status.
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Recently there has been a great amount of interest in the use of hair in assessing trace-element status of the body. Numerous authors have indicated that the trace-element content of hair may be related to the corresponding concentrations in the tissues (1-7) .
The advantages of using hair as a diagnostic sample is that it is easily obtained and can be stored for long periods of time until an analysis can be performed. More importantly, once incorporated into the hair, the trace elements are no longer in equilibrium with the body and thus are not susceptible to circadian variation. On the contrary, hair samples represent an ill-defined period of time prior to the time of collection. Hair is also susceptible to external contamination from the environment. Therefore, it is essential that hair be washed to remove surface contamination before analysis. Several different methods have been proposed and used for washing.
They do not necessarily result in the same final data, but little effort has been made to determine the reliability of the results.
Hilderbrand and White (8) 
Materials and Methods
Hair was analyzed after various washing procedures. Those used were (a) a detergent wash (8, 10, 1 1 ), (b) a hexane-ethanol wash (2, 6), (c) an acetone-ether-detergent wash (4, 12), and (d) an unwashed sample, which served as a control.
A pooled sample of hair was collected from a barber shop. The hair, from men patients and male employees of the hospital, was collected on two successive days. The sample was free of tobacco residue and other extraneous debris. It was The various dried samples were cooled to room temperature in a dessicator. After cooling, the samples were reweighed on an analytical balance and transferred to new polypropylene
Results and DiscussIon
The observed concentration of zinc, copper, arid magnesium in our hair samples (Table 1) showed that the zinc content was approximately fivefold greater than that of magnesium, and magnesium content was twofold that of copper. These relative values concur with results found for hair in other studies (4,
9, 13).
Chelating agents and dilute hydrochloric acid, used by others, were avoided in this study (8, 14) . These agents are known to cause the dissociation of some of the tightly bound trace elements that should rightly remain a part of the hair sample.
Our results show that there was significant decrease in the concentration of trace elements as a result of washing, except for zinc content, after the hexane wash. There also was a significant difference between the various washing procedures for all three elements tested, copper (P < .005), zinc (P < .005), and magnesium (P < .05), although there was a high degree of reproducibility within each of the washing procedures, as
shown by the small CV within methods (3-15%). The greatest effect due to washing was shown in the results for magnesium.
The concentrations in the washed sample were less than half those in the unwashed sample. Zinc showed the least difference between unwashed and the washed preparations. The detergent wash produced the greatest decrease in concentrations of magnesium and zinc as compared with the unwashed hair samples and was generally the least reproducible.
The acetone-ether-detergent method produced the greatest decrease in the concentration of copper. The all-organic hexane-ethanol wash evidently removed the least copper and zinc contaminants. The copper content showed the greatest variability after washing by the different methods, magnesium showed the least. The least total change was that in zinc.
Our results showed that the trace-element content of hair is generally sensitive to washing procedures, the one exception being the zinc content of hair after the hexane-ethanol wash procedure. We doubt that hair can be used as a reliable diag- 
